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Thi3 invention relates to an apparatus and method 
for coding and reading objects such aB cards, sheets, envelopes, 
boxes and otherwise shaped articles of manufacture for the pur- j 
pose of identifying, keeping track of, routin ^j^[£ C Q^^^L ' 
same to selected destinations. Radiation beam generating means 
-£e» employed for recording codes on objects and, in certain , 
instances, for reading such codes. i 

I / 

A number of method- are known for the scanning and I , 

aortlng of cards and places of .all for filing or dlatrlbutlng , ^ 
ame and retrieving a selected unit. It is knovm, for example, . 
to punch hole, in a card and to drive .old card through a scan- . ( 
nlng device Including electrical contact or optical scanning ! 
»eans which la operative to generate one or more code. Indloa- | 
tlve of the Identification of the card. Such punching, or : 
cutout, are generally provided longitudinally along the face j * 
of the card and suffer a number of shortcoming. It la obvlouo , ^ 
that cutout, cannot bo utilised for the coding or sorting of 
envelope, such as mall. Such coding and sorting Is generally : 
effected by printing alphanumeric characters or a train of j 
number, which are eleotro-optlcally scanned by a device reaulng; j 
the face of the envelope. In the latter arrangement, various ' / 
shortcoming, are also experienced, one of which Include, the 
neoeo.lty of separating stacked envelopes and properly dis- 
posing same with respect to the rending device which „„,«raily 
comprise, one or more bank, of photomultiplier tube, or reading 
head.. Unless .11 characterise prede termlnedly positioned - 
on the face of the envelope, a condition which la generally 
very difficult to attain In an automatic sorting ayatom applied, 
to moil and the like, the reading device requires a relatively 
complex mean, for aligning Its optical system or the envelope | ■ 

- 2 - 


I 


/ 


T 


so as to permit reading the proper line of characters while | 
ignoring other oharooters associated with other information J 
on the faco of the envelope. Another shortcoming includes, in 

addition to separating envelopes from a stack thereof, various | 

1 

problems involved in reading envelopes of different sizes, j 
positioning envelopes 80 that the information bearing face is 
in the direction of the electro-optical soarming means, and , . 


assuring that the envelope Is.,-*** the proper attitude^ where tyj e- 


written characters are to be read* 

Furthermore, conventional electro-optical character ] 

i 

reading equipment i3 relatively complex and quite expensive to 
manufacture f»nd use as it requires very so phis tica tod electrical . 
logic cirouitry. 

It is, accordingly, a primary object of this invention 
to provide a new and improved record scanning system of simple 
structure and operation. 

Another object is to provide a coding, sorting and 
scanning system applicable for the automatic distribution of 
record cards, pieces of mail and the liko. 

Another object is to provide an improved aye torn for 
soanning and coding oblonfr, flat objects such aa envelopes and 
cards which system oporaton by ooding and scanning an area w 
the edge or ^iqa border of eaoh member whloh A moy b e easily posi- 
tioned to effect the scanning of said area without the need for : 
relatively complex conveying and scanning apparatus. 

Another object is to provide a new and improved appar:;- 
tus for scanning coded cards and envelopes which is relatively i 
inexpensive and simple to operate. ! 

Another object is to provide a card and envelope scanning 
apparatus which does not require complex means lor locating 
identifying codes and may bo operated without the use of comply 
logic cirouitry for determining said codos. 


Another objeot la to provide an improved system for 
coding and sorting mail which ia relatively inexpenalve and 

uncomplicated* | 

Another objeot is to provide an improved method and j 
apparatus for ooding pieces of mail, suoh aa envelopes and cards, j 

by employing the force of gravity to align tho lower edge of j 
said mail with a coding; means and also utilizing gravity for 

alignment during reading, thereby eliminating a substantial ! 

i 

amount of (.equipment ordinarily needed for providing coded char- j 

aoters on the face of an envelope and thereafter aligning said ! 

envelope characters with a reading device. j 

Another object' is to pre vido o new and Improved apparatus; 

and method for coding and routing packagos, pallets aud other 

objects having an alignable straight edge portion. ! 

Another objeot is to provide an improved routing appara- . 

means for applying , 

tua for articles such as mailpieoee Includin ^oodlnM or roo o rd l nfl 
-u*sas» for coding in tho form o f- a coating, film or tape auch aa 
magnetic recording materia^ ! 
Another object is to provide lraprovod rotary means for 

applying variable series codes to stationary articles or articles 

i 

moving therepaet. I 

Another object is to provide a method and apparatus for 
ooding artiolea in a manner to permit simple reading of the j 
applied codes by^spray application of ooding or codable materialj 
on predetermined areas of said articles. j 

Another objeot ia to provide a method and apparatus for 
ooding and identifying articles by recording codes on said | 
articles with a modulated intense radiation beam such aa a light! 
beam generated by a laaer operative to discolor or burn codes 
in the surfaoe strata of the articles. 


With the above and euoh other objeots may hereinafter - 
more fully appear, the invention consists of the novel construe- 
tions, combinations *and arrangements of parts as will be more j 
fully described and illustrated in the accompanying drawings, 
but it is to be understood that changes, variations and modifica- 
tions may be resorted to which fallv/within the scope of the 
invention as claimed* 

Df^N IN THE DRAWINGS j 

P Fig. l/ie a schematic diagram illustrating an article » 

coding, reading and routing system which is particularly ap- I 
plioable to the routing of mail pieces and information bearing 
cards; 

P ?*3* 9X1 view of ono tyP* of conveyor for I 
oblong flat~artiolea of the type conveyed in Pig* lj 

P Pig. J^is a side view with parts broken away for ! 

clarity of a modified form of the feed and conveying means 1 

Of Pig. lj y j 

p Fig. )f\ is a side view of one form of piece conveyed 
by the apparatus o^ Figs. l~3f ( , 

P Fig. f ia a side view of another form of piece con- 
veyed by the apparatus of Figs. 1*31 and 

Fig. / is a fragnentary view of another fox» of ■ 
piece which may be ooded and oonveyea by apparatus of the i 
type desoribed. / \ 

P Fig. / is ft side view with parts broken away for 
clarity of a portion of a wheel*devioe operative for reoordlng • 
sttrlea codes along a band area of a oard, envelope, box, tape j 
or other artiole. 
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In Fig* 1 la shown part of a system for automatically 
coding and routing artiolea auoh aa envelope and card mail 
pieces* However, the system illustrated in Fig* 1 is also 
applicable to the coding and routing of paokages by utilizing 
most of the scanning, coding and conveying techniques provided 
therein* 

The coding and sorting or routing system 10 lnoludes 
a first means 11 such as a feeding bin or other suitable 
storage means for a plurality of mall pieces or cards whioh 
are Individually designated by the alphabetical character B. 
The pieces E to be ooded and rov.ted may be horizontally or 
vertically stacked within the bin or feed magazine 11 in accord- 
ance with known designs, one such magazine- bolng Illustrated 

in U. S. v Patent 2,891,1467 as containing means for feeding 

- ^ -A k 

individual mail pieces to an outflow conveyor* In Fig* 1, 
the mail pieces E are fed In a horizontal ataok and the* endmost 
pleoe la disposed against a power-driven oonveyor belt 12 which, 
cooperates with a feed mechanism 12 which 1 em pow e red together 
with the belt IJjby a controlled electric motor li| whioh oper- 

A 

a tea In torml fe ton tly to feed individual mall pieces or cards 

l ^on^*^a € lD^n?veyor 15 leading to a conveyor 19 at the coding 
A 

station 20* Conveyor 1^4^- intermittently driven by a controllo 
electric motor 16, whioh like motor 1I4, is preferably a gear 
motor and has reapeotive start and atop oontrols designated 
P and S which may comprise the inputs to a pulse operated bi- 
stable switch feeding eleotrioal enorgy to the Input of sold 
^motor* Motor 11* may be similarly operated, althougi in Fig* 1, 

is Illustrated aa having a single oontrol line Input thereto 

A <uvt 
for pulsing the motor oontrol. comprising part of the unit U4, 

whlohr control is operative when so enorgized to cause the motor 

A 

and the mechanism driven thereby to oporate in a single cycle 
for releasing juat one oard or mall piece B from bin 11 to the 
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conveyor 15 as provided, for example, in the Recordak 3U0 StackQ 
Reader for feeding cards to a reader. 

'Qie oonveyor 15 is operative, aa illustrated in greater 
detail in Fig* 2, to convey the lover edge 73 of a card or 
envelope along a predetermined path or line so that said lover 
edge vill he properly disposed for applying a oode recording 
or marking therealong^-e*. on the border area adjacent aald^edge 
as will be hereafter described* Thus, regardless of the height 
and length of the envelope, all envelopes will contain a code 
sorting or destination recording along their lover edges or 
borders vhloh may be easily read for sorting purposes by pre* 
deteralnately positioning and conveying each piece vlth the 
lower edge thereof travelling -eteng- the same path as the lower 
edges of all -e-feer- pleoes* 

A photoeleotrlo detector 17 is disposed immediately 
adjaoent oonveyor 15 and is operative to deteot the leading edge 
731 of a piece E travelling along oonveyor 15* ahe photo- 
eleotrlo controller lQ for the cell or scanning system 17 is 
operative to genera ^o^a^output pulse upon do tec ting^eaM- leading 
- edgo^ which pulse is^etHto the atop^ oontrol S of motor 16 which 
temporarily stops conveyor 13^ po s ^i§nlng - the piece to be coded 
thereon while awaiting release of the piece downstream thereof 
which Is being scanned and coded* 

Monitor station 20 includes a mcnLtor aoreen 30 which 
provides an enlarged Image of the address 75 on the faoe of 
the card or envelope E when the latter is disposed in the scan- 
ning field of a television camera 33 having its picture signal 
output 3l| oonneoted to the video reo elver containing the monitor 
screen 30« Thus the operator of the station may easily view 1 
the state and olty destination printed or written as part of I 
the address 75 of the card, permitting him to properly oode 
the lower edge of the oard* 

She monitor station 20 inoludes a oonsole 20C having, 
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in addition to the monitor screen }0, a single pushbutton oyole 
control switch 29 and a panel 26 containing a plurality of push- 
button coding switches 26s. i$y properly depressing the banks of 
coding switches 2fo, parallel destination codes are generated 
on the outputs 27 thereof which extend to a shift register 2& 
for converting the parallel codes to a series oode which is held 
therein until an input 32' to the shift register is energised 


after which the series code ls 4 -£e4- to activate a recording device j 
2k which records 
of- the pleoe E* 


2k which records the aeries oode along the lower border or edge 


4~ * 
Upon aotivatlng A cycle control switch 29, a control 

signal is generated on a plurality of olroulte including a olr- 

cult extending to the control -of- the motor-operated device Xk 

A 

for releasing the next piece from the bin 11, the start control 

P of motor 16 for driving the piece held upon conveyor 15 to j 

conveyor 19, the start control P of motor 25 for driving oonve/or 

19 to remove the previously coded piece therefrom onto oontiau- * 

ously driven conveyor 35 and a delay relay 32 in the line 32* 

leading to the trigger input of the shift register 26* A 

delay in the operation of the shift register Is -»o- provided * 

to permit the leading edge of the piece E to be coded to -paae* 1 

the recording transducer 2k* After recording Is effooted, the 

pleoe is transferred from conveyor 19 to conveyor 35 which A leads 1- 

to a plurality of branch conveyors, designated 1*0, J4I, *}o*» onto j 

one of which the pleoe is conveyed or ^efl e ^t e ^l &y means to be 

described* 

Edge or border coding of each piece on the oonveycr j 
19 may be off so ted in one of a number of manners depending 
upon the marking or reoording system provided* In Fig* 1, 
an automatic* motor-operated applicator 21 for reoording material 
has its output closely disposed to the p re d e t er min e d - path along 
which each piece is conveyed on conveyor 19 and la operated by 


1 


a signal generated by a tlma delay relay 31,-nloh is activated ;. | 
when the oyole start control awltoh 29 la activated, j 
worda, at aome Una after the piece E has *e«* atarted^ move- ; 
ment towards conveyor 19 from conveyor 15, the applicator device . 
aidlspenaea a recording matteial by spraying or rolling same j 
.long the lows* edge or border of the mail piece as it paa.es .aid 
applicator. In one low of the invention. th. recording material j 
may comprise magnetic oxide which is roller or -pray coated along! 
.aid edge or border or la otherwise applied thereto as toe j 
pleoe la fed past me applicator on conveyor 19. j 

A photoelectric detector 22 detects the leading edge 
of the piece K and its control <3 generates a pulse output j 
to the stop control 5 of motor 25 which predetemlnatoly posi- i 
tions the Place In the scanning field of the video camera 33- 
me operator of the station 20 reads the addre.a 75 on the j 
face of the piece E and, either mentally or by reference to 
- a chart.pS^S the neceaaary addrees or selection code by 
properly^^a^Se^^tchea 263 on thecontrol panel 26. 
•Ihereafter, the cycle is repeated when the operator depreaocs , 
start cycle control switch 29 after which the recording trans- , 
duoer 2h, which may comprise a magnetic recording head, v, ls- ir. j 
engaged or rolled agalnat the-*eHe* adge or border of the 
piece E containing the recording material provided by device 
21. ae motor 2 5 1. operated to remove th^pieoe B from conveyor 
SpSSttZmr 35 u»tdl the photoelectric^ detects the 
leading edge of the next card whereupon motor 25 la stopped 
by pulsing the atop input S thereof. 

me pleoe E may be stored downetream of oonveyor 19 
in the event that it is a oard to be edge coded or, if It 1. 


a mall piece It may be conveyed on conveyor^ P"t a magnetic , 
reproduction tranaduow^oplrative to^engaie the magnetic 
recording material ^dl a po a o d %1 o ng the lower edge or border thereof 


and to reproduce the cod. provided a. a recorded puis, train 
along Slower portion of the piece. The output of reproduc- 
tion 'transducer 3* 1. Passed to amplifier 37 -hlch generate, 
a aeriee code on it. output^hl oh, extend, to a lopl pitching 
olro ult controller 3 Q which control^r^ 99 W * W*** 
deflection meana 39' for properly the piece to one of a 

plurality of branch conveyor. 1,0, UL etc. for properly routing j 
the piece E along that path which 1. Indicated by the code 
provided on it. lower edge and reproduced by reproduction tran.- j 

duoer 3 6« | 

in PlR. 1. notation PS refer, to a power supply 
for electrically powering the eUtohea. control, and motor 
device 30 associated with the monitor and coding .witch control- 
ler 20C for generating the de.crlbed control and code elgnal. ( 
;0 „ the output, thereof. It 1. a.aumed that .ult.ble power I 
aupplie. are provided on the proper aide, of .11 .wltche., 
control, and motors illu.trated in Pig. 1, such not having j 
been Illu.trated therein for the purpo.e of simplifying the 

drawings. -fe 

-II 1. noted that tfao recording material devloe 21 may be ■ 
aubjeot to a nunber of variations depending on the coding, re- \ 
cording and .canning apparatus u.ed in the ay. tea. for example, ( 
devloe 21 may adhesively apply coded or unooded tape, auoh a. . 
magnetic recording tape, along a .elected band area auoh a. near j 
or parallel to the lower edge of member E. Printed or other 
optioally BoannaWfltape. or recording material may be applied 
by suitable rolle^ewa 6 comprising part of device 21 which may . 
also contain reoording means for the code operatively connected ; 
to the code generating mean, desorlbed herein. Devloe 21 may } 
also comprise a printing wheel for mognetio material or Ink j 
for applying machine readable charootor. or codes along the piece 
E as it is driven therepa.t. Devloe 21 or the transducer 22 

- 10 - ! 


may also comprise a laser and means for pulse modulating its ou 
pub with code signals for . burning a oo<5e along or parallel 
to the lower edge of members E or oontainere fed therepaet* 

It i» also noted that reading device 36 may be a photo- 
electric reading syetem such as employing a li#it refleoted 
off an electro-optloally readable oode applied by one of the 
meana defined herein* 


- 11 - 


While the monitor and coding station 20 is provided - 
with manual coding and envelop* transfer control means in the 
form of the switches 2& and 29, It may also be operative In 
an automatic mode whereby the routing codes are generated by 
eleotro-optioally scanning the address lines 75 printed on 
the mall pieces and generating a code by operating suitable 
character recognition means. In this connection, the video 
camera 33, or a suitable auxiliary electro-optical scanner., 
may be provided to scan the face of the mall piece containing 
the alpha-numeric representation of the address destination 
on lines 75 thereof and to generate a video ploture signal 
output on lino 3I4, which Is passod to suitable computing cir- 
cuits including character recognition means defined by notation 
1,3. A switch 1(2 in the output line 3k of the video oamera 33 
may swltoh the video picture signal from the monitor screen 
30 to the computer 1»3 m the event that, for example, all mall 
pieces E are provided with easily recognised characters^ suoh 
aftype^ritten or printed addressesjjwhich are predeteralnately 
positioned along the face of the mail piece. Parallel outputs 
W of the computer ltf <*tend to the Inputs to the shift register 
28 for transferring a parallel destination code, as computed 
by the circuits of computer or a single output may extend 
from kl directly to tfre coding transducer 2J4. Anothor output 
1*5 of the computer circuits 1)3 may extend directly to the output 
of swltoh 29 for effecting the desorlbod operational cyole. 
However, since the video camera or optical scanning device 33 
operates at relatively high speed to sc*n the face of the mall 
piece, containing the address thereon, such scanning may bo 
effeoted on-the-fly without the need to stop Individual pieces 

in the scanning field of the camerao as described, and the appar- 

AtdL * . A 

atus the oamera may be operated in a manner to present mall 

A 

pleoee one behind the other and In constant motion of the 
described conveyors* 
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Hie automatlo scanning means for identifying the document* 

envelope or package and/or determining it* destination so as to 

provide a coded electrical signal for controlling recording 

as described, .may comprise a conventional electro -optical char* 

actwr reader, adapted to read all lines of the address or label 75 
OJUju^ j 
and, by logical or other means, determines the destination and/or. 

A A \ 

other characteristics of the document for coding purposes* In j 
a preferred form, means may bo provided for the reader to read 
just the last line of characters and preferably the last portion 
75Z thereof whloh may comprise the zip oode* Suitable optioal 
scanning means may be provided; such as an eleotron beam soannlng 
means a dapted to scan laterally from or near the bottom edge 
of the envelope upwardly until the last lino of characters is 
identified and. to generate a pulse output upon - solo ting s aid 
last line to control^ positioning of the line soannlng meana^to 
soon said last line only. If the envelope is fed lateral to 
its longitudinal edge 75 with oald - edge l o ading uautey- by means 

\)^; A No- 

- ou ah a o provided in my /patent 3, 309, 669, then the activation of 

— 'A b 

any one of a plurality of photoelectric detectors^ scanning the 

A 

face of the envelope and disposed in a lino parallel to edge 73* 
may generate a^signal when the last line 75Z of characters 
i>aa o e o - s aid 00 11 a - and said control signal may be employed to 
stop the driving-e£* the envelope and Initiate the movement of 
tiie soannlng disc or beam to. scan -mU, last line which may 
comprise the town and, city or j us e the mall zip code per so. 
If.^tlte-last line is, 4**e-fc- the zip codo, the code output-©^ tho 
scanner may be a scrioa of binary codes indloatlve of the zip 
code which may be recorded jas described^ along the recording 

A. A 

area 0/ the envelope or may be electronic ally oon verted to a 
single binary series, oode indicative of the zip code number 
prior tob b e lng usoa ^o modulate the recording transducer. A 
suitable time delay relay may be employed to initiate the motor 
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driving the envelope from the reader onto, for example, a 
conveyor of the type described such as edge travelling conveyor 

If an eleotron beam scanning moans is provided to 

n 

read the sip code 75Z» suitable logical switching circuitry 
may be provided to detect the last line or zip code portion 
of the address 75 a **d cause the read beam of the- 


lubu eoannor o r oth e r scanning means to read just sa id last line 
or zip code or ^op orate a gate to pass the modulated analog 
signal output -e£- the read beam thereof d e rived in > eeanning — 
said, line. or code to a sul tablg - mjmoi'y computing moans or means i 
for converting -ea^d- analog signal to -t&e- suitable -oa*ied signal 
form^used to modula teethe described magnetic or op tio^l^^ooro^lng j 
means* If the alp code comprises the last line of oharaotoro ■ ! 

it may be read per se and the y a oult/ - applied to the recording 

Sujck. XCp axU tub A 

transducer* If. it " C o mpri se s Just frho last part of the last 

line, beam Scanning -£w&r the ,rlAt odgo of the line, until -a-'W-c 

gap .- app ea r s between the zip code aud^od^e- of the to to -addros s 

portion of the last line, -ttUUL dotomfn e .th e l o ngitudinal llcilto -i 

A i 
e f th e zip c o de numb e r and * may be used to generate signals J 
dity^i^^KKtX 

-fodica-Ti vo o f Juot oal d- zip code number* I 


- U, - 


thus* it is soon that the apparatus defined in <Fl£fi*.i 1 

tersot\ V*tM>)^ 

may bo operated either by a human boing e oanning individual 

Suck. A of 

mail pieoes when wtW- mail pieoes contain a varie ty /add r eases 

in printed or handwritten f oxmo^f- ij*rlgva - configuration s- and 

looations or may be automatioally ^ o poratod if the mall pieoes 

and their printed addresses are -i ie lablvulj uaifi a wa w e > oapable 

being sccuvneA ' 

of « electro-optical o tf anni -ftg> Switch \\2 In the output lino 3Uj 
A eiAfcer * 

may be manually operated to dofine A automatio or manual ^operation 

of the scanning and coding ' Station ? 

A. 

Uhe automatic scanning system defined by scanner 33 
and computing circuitry l\3 may bo operated in aooordanoo with 

known addresj scanning and reco/^nl tion equipment or that provided; 

^ i 

in my parent fapplioation/Beriai^^ ^) ^5° *'hioh provides a| 
■ reading disc for reading a pr o d o t o ralnod line of a document > 

A K 

or oa rd driven past the scanner or by moving the scanner past 


the document. 


I 



Fig. 2 illustrates a p i » oforrod f e rn o f oonvoyor 
for edgewise oonveylng thin oblong members E >suoh aa oarda 
and, envelopes^ to be ooded. 'Jhe features shown in Fig. 2 nay 
be applied to any or all of the conveyors 15, 19 on* 35 <>J^ • 
Fig. 1. One oblong card o* mall piece E i.<? disposed in,.-****-.. ; 
ohannel-like guideway defined by longitudinally aligned conveyor, 
wheels 5I1 having outer surfaces whloh taper anarply inwardly j 

as illustrated to provide . wodgo -l lko - welle for the oards or 1 

A 

envelopes resting on the upper eurfaoes thereof.. plurality j 
of longitudlnallyj4**e4-wheels 5^4 ^e rotatlonally supported in | 
apaoed-apart relationship by a ohannel-like member 5° the side j 
walla 51 and'>53 of which oontain ball bearings B which rotation- ; 
ally support the shafts 5I4S of the wheels 5lj. ' ,. 

Obo single oonoave, wedge shaped roller 5I4 of Pig. 2 
may also be replaced or aupplemented by a plurality of oylin- j 
drical roller, disposed with their peripheral •urfaces properly ( 
sngled to the horizontal with alternate rollera of^-a-Une array 
of said rollers angled - evpuult u ly and power rotated to provide 
the same lower edge aligning, guiding and driving effect as the 
.single rollers 5I4 illustrated in Pig. 2. 

Other oonveylng means may also be provided to prede- 
temlnately align and guide toe lower longitudinal edges of each 
envelope or card along a predetermined path for coding and read- 
lng same as described. For example, the horizontally angled 
^5} eurfaoes defined by the inwardly tapering conical portions of 
the rollera 5U of Fig. 2 may be replaced by a pair of P o*er 
driven flexible belts each angled . gr e porty upwardly and driven 
in the same direction at the same speed wi th ttoir lower edgee 
^olc 

BUT 

Steadh mallpieoe. A single belt or pulley or resilient materia* 
folded or having a •-shaped upper surface may alao be utilized. 

^An^ig^Flg. 2, it 1. noted that said wheel shaft 54 
*' - rf, - \ 


JO 


*3 


^otote* to each other or.the lower edge of on*M*&*% the upper 

* screw & - ■-- 


D surface of toe othSr.'lo provide a guideway <for the lower edge 
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extends outwardly through the bearinga from the wall $1 and 
ooo tains pulleys 58 on the ends thereof whloh are rotated by 
a ohain or belt 58* driven by a feulley or sprocket on the shaft 
of motor 16 so that all wheels 5I4 rotate simultaneously to drive 
the pleoe E therealong, 

^Gw tHeveVed - on the sldewalls 51 and 53 of the ohannel 

A 

50 and extending upwardly therefrom are a plurality of pairs 
of leaf spring members designated 55 and 55* eaoh of whloh 
supports a pillow block doolgnatod 56 and 56* which rotationally 
support reapootive wheels 57 and 57 f , the peripheries of whloh 

are spaced apa rt a degree greater than the thickness of the 

-po ^oibly • 

average pieoo g, Blthougft^leas than the thickness of - what may - 
~-be~ the heaviest Kauge or thickest mail piece* Thus, while some 
degree of lateral movement of the mail pieoe E may be effeoted 
between the rollers 57 and 57'^a«44-mail piece will be guided 
thereby and, if said wheels are power rotated by means such 
as that rotating the wheels 5l(, further means will be provided 
for powewrdriving che member E along lts ^r e d e tomlnod path. 

Since the lower edge of all pieces Bis determined 
by the path defined by the low point of the^groove or reoess A 

i 

in the wheels 514, various devices such as the described magnetic ! 
recording aand reproduction transducers, recording material 
application means and edge detection moans may be provided be- . J 
tween adjacent wheels 5I4 as illustrated in Fig. 2 ^by th e- device 
59-wWo*t-is supported by the bottom wall 52 of the channel \ 


i 


50 and; is removably secured thereto by means of adjusting nuts 
59* holding member 59 in a hole extending vertically through 
the bottom wall 52. If the exterior wall of member 59 la 
threaded, th e- e nd of the transducer 59T,seoured thereby may bo 
vertically adjuated^by pr o per adJU B tntony and^tlghtenlng ^ e f tho 
adjustment nuts 59 1 againat the wall 52 of the channel* The i 
transducer head 59T Illustrated in Fig# 2 is operative to a oan or I 
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record -ott- the lower edge of the piece K although it may he ao 
shaped to aoan or record along either or both the border areas 
of E a djaoonfc e ald lowor odg e» Similar ly, the transducer, photo-; 
electric deteotor or recording material application means may 
be adjustably supported by either or both - of the side walla 51 j 
and 53 of the channel 50 .for p ro purlj funuLlun ln & as d e scrib ed, j 
Fltf. 3 shows details of a modified for* of feeding j 
bin oO^for individually feeding mail pieces or cards to a con- 
veyor ^loadlnff to a monitor and coding station as described* j 
Whereas in Fi R . 1 the feeding bin 11 is W» tt ™^ ta jj^^ 
the mail pieoea or carda_E so that they may be fed a ^ e rtloal - ; 
JattUude- therefrom, the bin appnrqtn n - to of Fig* 3 M*y -be oper- ^ 
^fto^with the- cards disposed in olth e r a vort l o nl op horizontal , 



stack or at an angle to the horizontal for coding with the 
» cards vortloaMy disposed as in Fig. 1-er- lying on ^te aid e. 
She feeding means 60 of Fig. 3 includes a bin 61, the side 
walls of which are preferably made of tubod metal sheet contain- 
ing a plurality of tube formations 62>each with a passageway 

A. 

63 interconnected with the passageways of the other tube forma- 
ts 

tions-w feeding pressurized air from an inlet 67 through a 
plurality of holes 6I4 which are angularly drilled in the walls 
X ^^rx i> ^ l> BO A tB Cl to direct a plurality of air streams against the 
uppermost piece of A -th* stack of^ pieces to force said stack 
against the lower or far end wall 66 of the bin so that the 
lowermost or ondmost piece K 1 is directed against a controlled 
belt conveyor 68 driven by motor li*» 'ihus, whenever motor U| 
is energized for a predetermined period or time, piece E 1 will 
be oarried thereby between the power operated conveyor belts 
69 and 70 which ^ e omprlo e conveyor 15 1 corresponding to the 
firat output conveyor 15 o# Fig. 1. Notation 71 refers to 
a deflection plate for aligning and guiding one edge of each 
mall piece fed to the conveyor 151 Each piece E 1 may be forced 
by gravity o? A wheels (not shown) f o la tad bhoroo a , BflRlnnf i the 
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plate 71 as it la driven onto 15' to align «±±- edges^there- 
against -£e*»- coding ^purpooo e. From conveyor iy tno 
pieces are fed to <**h* conveyor 19 1 corresponding 

to oonveyor 19 of Fig. 1 and comprising a pair of power-operand 
endlesa belts 72 and 72' between which the aligned piece K is 
driven. Disposed adjaoent the edges of belts 72 and 72' are 
^devioee 2V, 22 • and 2V corresponding in function to the record- 
ing material applicator 21. the photo«leotrio detector 22 and the 
recording transducer 2I4 of Fig. 1, each of which is so mounted 
to align its output with the edge or border of the card driven 
tfcerepast as the oonveyor 19 1 operates. The conveyors 68, 1$' 
and 19V are intermittently and sequentially operated as deacribed 
in the description on the apparatus of Fig. 1. 

In Fig. 3, notatl J^ c ^ refors t0 ho1 * 3 P rovidad ^ 
-tit*, ssidewalls of the bin 61^^ laterally axhaualng air -injootod 
downwardly through^**** bin against the stack of mail pieces or 
cards through the holes 6l|. 

Pigs. l\ a^ 5 illustrate mail pieoe or card structures 
employing different types of recordings along the edge or-lewor- 
border portiony A ^^r^>^etM^ In Fig. I4, the piece E is illua- 
trated as an envelope or card having multiple address lines 75 
containing written or printed name and destination electors 
and return address lines 75' disposed near the upper^ l e f t hsnrt 
ooniar thereof. Disposed adjaoent to the lower edge 73 of the 
piece E along the margin or border portion Ik thereof la a 
»t*J>p, tape or ooating of magnetic recording material whioh 
meir bo applied A when theoard or envelope is first fabricated, 
when it is addressed or by the means provided in Fig. 1 which 
may oompriae a spray no«le f roller coating wheel or applicator 
for a short length of magnetlo tapej the magnetio recording 
material being generally defined by tho notation 76 illus- 
trated as extending from the leading edge 73' °* P loo ° K 
a auffioient distance along the lower marginal bordor 7U to 
pemit the longeat seria). oode to be recorded thereon. 
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In Pig. 5 lfl ehown an .oblong s thin member 75i flUOn 

A i 

aa an envelope or card containing address lines 75 of oharaotere 
on one face thoroof and a code 77 ln tne form of a plurality 
of spaced-apart, optically scannable marks 78 of predetermined 
• long - th and separated by non-sarked spaces 79 which, when scanned, 
also define a portion of-e*44 code. The marks 7 6^ along the 
border poj^tlon-Ylj of the piece E" of Fig. 5) may be provided ! 
along^aaW- lower margin and/or aoross the lower edge 73 thereof j 

by one or more selective recording means including a selectively { 

I 

operable array of rotary mark printing devices; auoh as selec- 

A 

tively proj actable and retractatle printing cuts disposed at 
the ends of the apokea of a wheel) the periphery of which rides 

A 

against the odge 73 °r border portion 7^ of the member to be 

coated* Hie marks 78 may also be applied in the form of a 

code by the selective pulsing of a sol||noidj^ £££^ ota ****** " 

- rotraot e- a printing cut or wheel against, and away from - sold^ -^ ^ 

lower edge / 73* o r margin or by the selectively* operation of 

a valve, in the lino of a small spray nozzle operative to spray 
A A. 

apply printing Ink or magnetic recording material to soleoted 

areas of the members E" such as tho areas defined by marks ^Q ^ 

The recording transducer may also tako o n o thor forma and may 

include (c) a variable mask which la aot up - by bi-3 table 

solenoids connected directly to the outputs 27 of the pushbutton 

panel 26 which mask may receive mark printing material from 

a spray head or roller coa tlrfa mo ana .-r o lied theroagainat to 

A A dL 

provide the necessary coded array or marks; (d) module tod 

intense-fce«* radiation^ means suoh as an electron gun or laser 

generating an intense beamy may aloo bo- employed to either 

burn ^o s l c o tod - portions of the border or margin 7^ of the^envelope 1 

or^e4»o s e d portions of a recording material such as 7^ disposed ' 

tho ro al o ng - to provide the necessary scannable codo recording* 

The latter described beam recording mo an 3 may bo controlled, for 
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example, by the sari ea output* code generated by shift register - 
2b of Pig. 1 to provide a aeries, optically s cannabis op otho rw lo e . 
r oad a ble ood o of the typo llluotratod In Flg *< Jjr* 

Hie coding and sorting apparatus hereinabove desoribed 
and Illustrated in the accompanying drawings may be modified 
to code and sort ar tides of manufacture; such as boxes or con- 
tainers of rootrmfotlar pa re lloloplp e d configuration or a configure 
ation having at least one straight edge which may be predetermine j 
ately disposed^with respeot to both the code marking or recording) 
means tfand the code scanning or reproduction means* In Fig* 6, ! 
is shown a container 00 of rectangular configuration having a 

i 

side wall 3l proforably, althougu not necessarily, containing ^ 

an address labol 75* • 'ihe t>0 may comprise, for example, 

A I 
a boxed mail piece, produot container or pallet* Means, such 

as illustrated In -my- copending application ferial numboir ^8,l|l8, 

may be provided for conveying the container 80 with its lower 

surfaoeB3 disposed^eft a flight conveyor and the aide wall 

8l^ao^£ ng along a predetermined vertiool plane so that the 

edge defined by the Intersection of walls 8l and 65 will ; 

travel a predetermined lineal path* fcy such moans, all containers ! 

having -e-aeh- rectangular para l l e lep i ped configurations, regardless 1 

A. 

of the height, width and depth of^galjjl containers, may bo 
dlopoood on a convey o r - so^ that the^edge^ o r c o rn e rs - of each j 

container c o rr e sponding to ed g e 31y o f Fig , 6- may all - travel j 

I 

the same line path) thus predetermine tely positioning the ! 

A J 

■ ma r gi nal lower borders of - oitho r or both the sid e and bott o m 
walls o f the - container with respect to a coating or marking 


means* Oaid coating or marking moans may comprise any< 

A 

the hops An above described maflietio recording, printing, spray 
applying or modulated beam burning means* In Pig* 6 is shown 


a wheel 88 which is rotationally supported at the aide °^p^^ >aa ^ 

oonti 
21 - 


belt conveyor 87 carrying the oontainor 80 and - in a peel tlon such 

A 
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Suck bc**<Q 
that the periphery of - a aid wheel rides against a **rt*^lifce 

portion 85 of the side wall 81^ adjacent the^dge Slj ^of oftld 

.gontrolnor. Itadially movable within the wheel 00 are a plurality 

of printing out3 or mark applioatlng devioeo Breach of which 

is operated by a aoparate bi-stabla solenoid disposed within 

the wheel. Kach of ^a^d eolenoids is operatively oonneotod to 

a. respective of tho outputs 27 of tho bank of code switches 

26a of Pig. ljso that the printing outs may be selectively 

projeoted and retracted to apply marks in a coded array along 

the recording area 86 of the border 85 as the wheel 88 la 

rotated and either moves longitudinally along the wall of ttie 

container or rotatoa as the container is conveyod therepaot. 

^urtUmi downstream of tho - otafelon having the * code 

applying wheel 80, may b e- provided a magnetic or optioa^ ^^J^ 8 

transducer ^poSEliefted closely adjacent the conveyor 87. to scan 

-the- series or parallol oode appliod to the margin 85 adjacent 

A. 

• edge 01| of the oontainer 80. Hie output of such transducer 

may be connected to means for - dof looting tho container 00 

-OfvW a aeleoted of a plurality of branch conveyors^ such as 
K A 
the means provided in l*lg» 1 for routing envelopes or oards* 

Une oode wheel 80 of Fig* 6 may-alao- be roplaced by a oodo . 

modulated radiation beam generating moans^operative to die color 

or burn portions of the^wall or^recording material 06 disposed 


adjacent the edge a# ^ ****** 
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Further details of the ©ode applying wheel QG of ' 
Pig, 6 are illustrated In Fig. 7- ^lch I s a sid e view thereof- 

^wjrlh pa r te brok e n away - and e ee tlon u d f o r c lari ty. Itoe printing 
wheel 88 oomprlaes a dlso-ahaped hollow housing have upper 
and lower dlso shaped walls 96 and 97 separated by a spaoev 
ring 98 having a plurality of holes 98H extending radially 
therethrough. Tha printing devices O9 oonprlse a plurality 
Of bl-s table solenoids 90 which are mounted on the bottom 
plate 97 Inwardly of the ring 98 and have their shafts 91 ex- 
tending radially to holes 98H. Secured to each shaft 91 of 
each solenoid 90 is a retainer 92 for a printing mator la l r 92b 

A A 

whioh printing material may be retracted so that Its outermost 
surfaoe is below the peripheral surface 88 • of the wheel 88 
when the solenoid 90 is retracted in one of its two bl-s table 

states. When the solenoid is pulsed or switched to its other 

oJtr 

bl-s table state, the printlng ^motorlc A 93 protrudes outwardly 
from the peripheral surface 88 1 of the wheel 88 and provides j 

means for applying a code mark to a surfaoe against which the j 

I 

peripheral surface 88 1 of the wheel is rolled* £aeh of the 
solenoids 90 *"*s «a input wire pair 9h "^"^^/^^^^^^x^^ 


and - through a 

A 


towawd s th e aadu of r otation o f th e* w he e l 
hollow shaft 95 on which the wheel Is mounted, said shaft 


extending to a drive means such as a rotary solenoid or motor . 

u * ^ e £ a ^^ whs*! against a surf aosj such as any j 

of ttxe band areas 76, 78 or 86 of an envelope, card or contain- 

er 00 Illustrat ed- in Figs. I4. 5 and ^® wires 94 mfi y axtend 
A 

to an array of commutator and brush elements located on the 
shaft 95 or dlreotly to respective oode signal generating output 
means such as the outputs 27 of the binary code generating 
pushbutton switches 26s of the bank 26 illustrated in Fig. 1. 

The solenoid energising lines 9h may a lso ponnoot di rec tl y — 

a* 

afresh a computer -aueh as the circuits of the hereinabove dos- 

A 

crlbed means for automatically reading the alphanumeric address 
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75 ° n the envelope or card or other mean* identifying the 
article being coded. If the rotary solenoid la pr o vid e d and 
coupled to shaft 95 so as to rotate the wheel 88, it may be 
aotivated, for example, by the signal generated on the output 
of delay relay 31 or a means such as the photoeleotrlo scanner 
22 which is operative for detecting the leading edge of the 
card* assuming that the conveyor along which the card is driven 
is operated thereafter for a sufficient time interval to penait 
the wheel 88 to effect a cycle of .o peration against the member 
being coded* In an alternate form of the invention, the wheel 
88 may be translated and rotated relative to the envelope, 
oard or container while the latter is held stationary during 
a coding cycle. 

The printing m a terial 93 located at the end of 

A 

the solenoid shaft may comprise a a elf- inking printing out 
or other suitable material which either contains it own ink 
Bupply or is fed a supply of ink from a aouroe located within 
the retainer 92, shaft 91 or the housing of the solenoid 90. 
A suitable material which contains sufficient ink to provide 
thousands of printed impressions is a mioro-poroua plaatio 

containing ink or magnet! o recording material in the cells 

^ — 

thereof. TJ. S. Patent) 2, 777»82li describes a flexible plaatio 
material A may be formulated to encapsulate a variety of liquids 
such as Inks whioh may be dispensed upon compression of the 
material against the surface and such material may be utilised 
for the printing material 93 of Fig, 7» 


It la noted that any suitable fast-drying printing \ 

Ink or magnetic redording Ink or magnetic reoordlng Ink may j 

be dispensed from the periphery of the wheel KB along the ' 
edge or border area of a oard, mail piece, or container ae 

desorlbed herein and illustrated in Figs. I4 to 6. She solenoids j 

i 

90 may also be of the mono-stable typo whereby elec trios). 
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energy applied to selected or **** solenoidej will bo operative * 
to pro J oo t the printing devioce of oaoh aolonold outwardly from 
tho peripheral surface 88 • of the wheel a suitable degree to 
permit apot marka to be A a pplled to a flat mall piece or oontaln- 
er In a coded array^aa deaoribedv> depending on which of those 
solenoids are energised* 

One-arrangement illuatrated In Fig. 7 may also be 
operative to magnetically record a code on a atrip of magnetlo 
recording material auoh aa 76 of Pig. 1* by replacing the. 
printing material 93 with a reap eo td ve p e rmanent or e l e otr o*- 
magnet which, when the ahaf t 91 of the aolenoid le projected, 
j woj e cta tho - magnet so that it will orient or disorient the 


magnetic domains of the magnetic recording material as the 
peripheralXaurfaoe 88« of the wheel ie rolled thereagalnat or 
will not^affeot-eeae- when retraoted into the openings 98H# 

Further improvements to the described and illustrated 
apparatus nay include the following. She free-wheeling wheels 
57 and 57 » of Pig. 2 may be replaced by a plurality of opposed 
Jets of air operative to support the mail piece £ In a substan- 
tially vertioal attitude as it la driven along the wheels $k 
or to drive or assist in the driving of said mail piece there- 
along. 

She wheels 57 and 57* of Pig. 2 may also be replaced 
by a plurality of endless, power-operated belts which are 
mounted on pivotted end spring-loaded arms equivalent to the 
cantilevered spring members 55 and 55' of Fig. 2 for driving 
the mall pleoe g therebetween. 

In- Fig. 3 if the mail pleoes IS are fed vertically in 
horlaontal attitudes in the bin 6l aa illuatrated in Fig. 3, 
they may be upended to attain the vertical position illustrated 
in Pig. 2 after they are fed onto the conveyor 60 by suitably 
designing oonveyor 15» to reoelve single mail pleoes from 
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68 and eventually guide same to a vertical attitude* Ihie nay be 
ef fee ted by providing suitable pulleys and guides for the belts 

SccCk. 

69 and 70 to direot^wrf* belts from a substantially horizontal 
attitude at the end of the conveyor which received pleoea from 

5~|| conveyor 68 to a substantially vertloal attitude at or near the 
end thereof so that the envelopes or cards may be f ltd ^thtrrof rem 
vertically along conveyor 19 to preposition their lower edges and j 
permit coding and reading as described* Accordingly, oonvoyor l^ 1 
may be used to upend and feed envelopes and oards to an aligned 
array of powered conveying wheels auoh as 5I4 either with the 
lower edge of e a oh piece aligned vith the bottom of the wheel 
indentation or smallest diameter >r at different heights there- ! 
above so that gravity may be utilized to oause the pieoes to drop 
into the center of the receiving wheels to align the lower edges j 
of said mallpleoes. Depending on the maximum thickness of pieoes j 

to be conveyed, the slopes of the sldewalls of the depression in j 

i 

the wheels 5I+ may be greater or less than that illustrated. In faotj. 
by providing wheels 5i| with very steep wall portions and sufficient 
difference between maximum and minimum diameters, the support means 
for the upper walls of the envelopes or cards may be eliminated ' 
whereby each mailpieoe is supported in a vertical or near vertloal | 
attitude, as it is driven or conveyed, by the wheels per se» 

Stationery intense radiation beam means such as a modul- 
ated light beam generated by a laser, an eleotron beam or other 
suitable beam generated by meane^f ixedly mounted with respect to 
the deaoribed conveyors may be used for recording and/or reading; 
codes disposed along or parallel to the lower edge of eaoh mailpieoe 
or carton as the piece is driven therepast. Writing or recording | 
codes or oharaotera along said recording area may be of f eoted by 

t 

modulating the beam intensity to (a) bum and discolor the material 
such as paper comprising the piece, (b) discoloring or sensitizing 
a material applied as a spray or roller coating thereon, (c) dis- 

ooloring or sensitizing a recording material applied as a tape 
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which hu been disposed along a predetermined band area of the 
fpleoe aa described, (d) demagnetizing by heat eeleoted areas of 
a domain oriented magnetic recording material applied as a tape 
or ooating rolled or sprayed onto the seleeted area of the piece, 
(e) burning one or more holes completely through the card, envel- 

ope or -a-ttlole fed past the beam generating means to permit light 

A 

to pass therethru for optioal reading purposes or to permit j 
witch contact means or switch arm moving means to become aoti- j 
vated as the piece passes the reading station, (f) burning aeleotr 
ed areas of an opaque ooating material suoh as a ^ p ollmor disposed 
as a film over a reflecting material or a metal tape or film 

applied to the recording area of the piece to penult electro- j 

i 

optical or electrical reading means to read said uncovered areasj 
by fixed transducers or scanners operative to scan said pieoe j 
as it is driven therepast, (g) burning selected areas from an 
opaque coating in the form of a code or oharaoter area array J^^\ 
^unc^vering a reflex reflecting material disposed beneath^nUd- cpaqjifc 
ooating to pennit electro-optical reading by photoeleotrio oell j 
means receiving light from a light beam directed against said i 
uncovered reflex reflecting material, (h) burning away *T selects a 
^areas or the- desensitizing selected areas of luminescent materf 


ial which io roller printed, spray applied or otherwise proviu^d 
on the faoe of the pieoejsuoh as on one or more postage stamps. 
With respeot to the latter desoribed means for reoording destin- 
ation codes, it is noted that postage stamps or lables may be 
affixed to the surface of the piece which may have luminescent 
or sensitized material ooating the entire area thereof as a 
printing ink or applied along a border thereof and operative to 
be burned off or desensitized as a series or parallel bit code 
along spot areas thereof by the described intense recording 
radiation beam* 
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There is shown In Pig. 8 one form of circuitry for con- 
trolling the recording of a code defined by b e an pulses of 
intense radiant energy generated by a laser directed at a 
moving object* such as a mall piece, product container or *;ork 
r in prooess disposed on a conveyer* In Fig* 8, the object is 


illustrated as a rectangular - shaped container 8&>whloh is 

< A a 

adapted to move on a powered belt conveyer 8? past a laser 100 
which is supported within a housing 101 disposed immediately 
adjacent the conveyer 87 on a mount 102 and directed to permit 
the pulsed beam B thereof to intersect all containers or work 
pieces at a predetermined distance above the conveyer so that 
if the work pieces are all proporly aligned on the conveyer, 
each will have a code burned or otherwise provided in its surface 
a t -a predetermined distance from the edge or surface thereof 
disposed against the conveyer. 

The laser 100 is shown as a solid-medium laser containing 
a ruby rod 103 surrounded by a flaQh tube 10*f which is pulsed 
by anergy fed thereto so as to pump the laser and couae it to 
generate a pulsed output* Other forms of lasers may also be 
provided^ such as a so called C02 laser^ which may be modulated 
or pulsed in its operation by means similar to that illustrated 
in Pig* 8 or by other simple means operable in response to a 
series ohain of control signals defining the code information 
to be recorded on the container or object ^ moving a lo ng the con- 
veyer. In other words, the circuitry illustrated in Pig* 8 is 
only suggestive of one form of the invention wherein tho hoat 
generated by each light pulse of the laser my be operative to 
discolor or bore covfcties in the surface of the container or 
work) or to discolor, oavltate or otherwise effect a pulse code 
recording therein. 
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The control circuitry 105 includes a variable high voltage . 
power supply 106> such as a half-wave power supply fed by a 
110- volt, 60-cycle alternating current which converts said 
current tea pulsating direct current of high voltage applied 
to charge a bank 107 of capacitors which store electrical energy 
through a resistor 108. As Illustrated, the flash tube 103 is 
oonneoted across the terminals of the capacitor bank 107 and is 
applied to fire the laser for generating a pulse of intense j 

light energy when a trigger switch 110 is closed* The trigger j 

i 

switch 110 is conneotable in series with a triggor transformer J 
111 and a trlggor power supply 109* When switch 110 is in its j 
closed or energized position, volt ago from po wen supply 109 i 

i 

connects the trlggo p capacitor 112 across the primary of the i 
tPiggo* 1 transformer 111 which develops a high voltage pulse ; 

across the secondary of the transformer which is fed to the ; 

i 

xenon flash tube 103 causing the gas thereof to become con- 1 

duotive and firing the flash tube whichirrodiates the laser rod ( 

j 

w|th a brilliant flash of visible light causing the laser to j 
emit a high energy pulso of light which is directed at the j 
article or object 80 moving along the conveyer 87 • 

i 

Depending upon the p&raraeture of the firing circuitry and " 1 
the frequency at. which the switch 110 is closed, a series of 
pulses may be generated on the output of the laser 100 and j 
directed at the object 80 moving along the conveyer so as to ' 
record a series pulse code on or within the surface stratum ! 
thereof by burning, discoloring or sensitizing the material 
thereofalong a band area a predetermined distance above conveyor &7q 

The trigger switch 110 is shown as being operated by means ! 

! 

of a monostable solenoid 113j which may be pulsed to close the i 

A 

switch momentarily each time it receives a control signal. The j 
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* control signals fed to operate the solenoid 113 n>ay be generated^ 
for example, by the means illustrated in Fig. 1 (e.g. fcy the 
signals genorated on the output of parallel-to-series convertor 
or shift register 28 set up A -te3r a manual owlfroh bank> such as 
a keyboard or other suitable means^suoh as the signals generated 
in selectively, reading recordings from a memory. 

The means of Fig. 8, which is operable to cause the shift 
register 28 to generate the series code signal held therein j 
comprises a photo olootplo - coll 120 ncanning across conveyor 07 
and receiving light from a light source 121 disposed at the 
opposite side of the conveyer. When the object or article 80 
- traveling on the conveyer 8*2, intercepts and blocks light from j 
light courco 121, the photo electric controller 122_>which is 
connected to the photo-electric cell 120_> generates an output 
signal which is passed through a delay relay 123 which is 
connected to tho triggor or readout control input 12^ of the 
oodd generating device 28. The output of code generator 28 is 
connected an amplifier 125 which generates pulses of suffioent 
intensity to energize solenoid 113 and momentarily close© switch 
110 to pul3Q tho laser 100. A3 stated, means other than the 
circuitry illustrated in Fig. may bo utilized for pulse© 
modulating a laser which is operative to scan tho surface of u 
container, unit of work-in -process or other object moving along 
a conveyer for coding samo as described. 

While the code to be recorded on tho object Is initially 
generated i n Flg i 8 - by means of a keyboard 26 as doscribort, It; nay 
also be generated from^recordings i n a momory such as a core mem- 
ory, magnetic drum, relay storage banks or other form of memory 
as selectively reproduced therefrom In rooponco to^sipials generated 
in detecting and identifying and object, of a yflurality of dlffor- 
en,t objects passing tho coding station. The keyboard may also be j 
wired to permit it to effect the selection of code recordings from 
a, memory by manually closinr a particular switch or key closure. 


For example, the rotating dine electro-optical reading- ' 
and charaotor identification means provided in my patentsf 3»309;& 9' 

A/2 1 • 

and 3,555»2^6jmay be modified to read characters on an article 
such as a mailpiecey gonerate digital steals representative of 
the characters readjsuch as the town and state or zip codey present 
said digital signals to a computer having comparator means and ^ 
thereby effect the generation of a code such as a binary, digital 
pulse oodoiwhioh is applicable, for oxample t to rate a laser on and 

jjL A J SOCIO 

5? a number of times^ao in Pig, 8 A to effoct the recording by the 
beam thereof of a series oode or codes along a band area, of the 
object as the object is conveyed past the laser. 

Various 'other Jraeans may also be employed including 
electron beam ncarming - rooono ouch an^n flying spot scanner for 
scanning the face of an envelope or -efcher container of mail havinfe 
an address thereon and generating code signals rcproo o ntat- or 
the destination or address printed on the face thereof .These 
signals may be applied to a computer containing a memory of all 
destinations in code form and a comparator means for comparing 
the mailpicoe generated nimals with the codea of the computer 
memory. The comparator is operable to effoct the generation of 
a code which is then applied to operate the laser to effect the 
recording of marks, cavities or holes along a band area of the 
sido wall or along an ed<?e of the mailpiece^as it is conveyed 
t>ast the laser as described. The need to*3*p$^ the signals gener- 
ated in scanning the alpha-numerio charaotorn A representative of 
the address on the mailpiece '*e- a memory, may be eliminated if 
the scanner is operable to scan* so called zip codes printod as 
numerical characters on the mailpieoes. The digit izedjrosults 
(e^T binary code sisals) ^e^se«^i«g the zip code^may be 
aooliedAtUrectlv -be- modulate or rate the laser beam on nrd off 
as the object is convoyed thnronast^to provide the described code, 
along a band of the sido wall of the objoot. 
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By applying an easily readable code^euch atj a aeries of '* 
properly spaced marks, holes or other form of recordings above 
described, to n predetermined band area of a mailpiooej the firsj^^ 
time the raallplooe is automatically 3cannedy a routing systera^*- 
^ provided wherein equipment required for «risssq««nfe- scanning and 
routing -of^t ho mallpiooop is groatly simplified. It is noted that 
the described means for digitizing, an address on an envelope or 
mailpiece of any shape -and generating, a codc^ ideutUyln f r the 
address 4*- a relatively complex computing °P era ^*g£ requiring 
^ qomplex ^jj^* 1 * equipment not only to effeot^the digitizing aid 
comparison but also to properly position the reading means with 
respect to the printed address or zip code which ciay vary in * 
location fro;« mailpiece to mailpiece. Accordingly , if the pr.oposet. 
single scanning, identifying and coding means is applied to provide 
/4 a code to the mailpiece as described, subsequently used scanning 
equipment may be oubs tan tially simplified as it may only / ^^^ 8 ^ 
simple photoolectrio detectors or magnetic transducers f or^ the 
simple codes applied to predetermined areas of each mailpieceyas 
■herein before described. 
S .Modified forma of the apparatus heroin described may be 

utilized to identify and code or merely identify objects on a 

movinr conveyor^ such as articles of inumifacture, »orl:-in-proccsc, 
A 

containers of products, material or work-in-process, etc. Fig. 9 
shows an apparatus for identifying and coding articles -*©*4»g- on 
^ a conveyor past a scanning station containing o*\*s or more scanning 
devicesjsuch as flying spot scanners ^^g^ or modirl ° a TV 
cameras*. Identification is effected by ^suirfcabi* beam scanning onjj 
or more dimensions of the object as it passes or is stopped at j 
the scanning station and generating codo signals which arc rcprer 


1 

I 

I 


sentative of tho dimension or dimensions ocannod, then comparing, 
such signals with signals recorded In a memory representative of 
all tho objects 0X l )ec ^^5 a ^ aS8 fcho scanning station and, when 
a match of tho signals^is effected, generating a code which is 
5" representative of the identification of tho objeofc. Tho oode^so 
generated by the identifying means; may be recorded in a memory 
for audi tin?: or inventory, may be applied to operate routine . ; 


/c 


?opntrolo disposed aloni; the path of travel of the ^ob J cot and ^^y j 

be ^a^le^to^oporatoo a oodo ruo u rdlnu uppamlim imph ao tho f 

-de©eribe& magnetic record i ng moana , printing me a ns or laser record- 

> A * 

in^ means, . 

Tho flying npot soanner 130 of Pig. 9 is operable to scan 
one or more band areas BA o$ the afde wall of the objects 00' 

y<" the uppor ourfaoo of the - conveyor 8? on which the object is travoi- 

ling and spaced apart -sue** as to provide a- yoprosontatlv o IndloaHrfr . 
A- f\ A 

--ion of the sliapcsof objects passing tho scanning statiojv-tt**- 

-loaot wi t h roopoot to *;hft t - .i i fw . nr- In other worda . - 


as they «afcep- the scanning field, *he- band areas 4*>4rtg parallel t<> 


the automatic deflection control circuits for the beam of the 
2i\ scanner 130 are ■Uofllifnerl to cause tho boaiv. thereof to scau A -feacfc 


forth a number of times^at different predetermined heights above 

the conveyor 87. The respective video signals genera tod ^tit^^ ^ 

each scanning are digitized and the binary digital codes ^ther oof ; 
representative of the object's dimensions scanned^^*-^ ■ 
^jare presented to comparator circuits containing oiipialo presented j 

' thereto from a memory. When a match ocourn in the comparator circ- 
uits, signals are generated which aru representatives of the object 
identified. These sisals may bo applied to codo, route or otherwise 
affect the object or may be recorded. ! 

In the arrangement illustrated in Fir;. 9 f/ j«» flying Epotj 
scanner 130 is trifrjrered to initiate scanning an object by a cl.-rwfcl 
generated by^photoolectric detection means when a lir.ht beam fromi 


120 1 - * 

a light aourco 121 1 directed at a photoelectric cel^jposlt-ll 

ioned acroos the conveyorjis Interrupted by the objeot to be ecaxj* 

A * 
nod,, The photoelectric control 122^ then generates an output 

einnal which is paused to the trigger input 131 of the flying 

spot scanner 130 and initiates a scanning cycle. The video sifma!. 

output of scanner 130 is passed on a line 132 A *tee a rotary stepping 

switch 136^ or its electronic equivalent* to a series of digitizing 

and compare to^iircuit 3 by ^ropor^y operat i ng switch I36 to step 

after the born has completed a horizontal scanning sweep cuff* 

iclent - distance to, ■ have totol l y ooanncd tho width or length of 

the l o nges t dinonoion o;cpootod of ovoyy ooj o ot prooontod t o tho-> 

A A 

■ ^cui ' Hiln^ fflafeio? 1 - alon^ the parti c ular lovol ^bmoA. ^^^w^^i 

136 is stepped to nans video sirmalc Hi or through - to tllfforont 

comparator circuits co that ^a oapplo representation of the side 

view shapo of the objeot may be obtained. The horizontal scanning 
SajS**^ oiUwa aJx^db ix^v<V oJwbs 

lin o c o r b r. n dn BA may be provided «te every half inch, inch or 

-opfefr rer distance* apart, such that, signals may be generated for 

a ' i A 

all objects vhich nay be automatically analyzed to permit the 
discrimination of all objects front tho othor e- in the systivr. and 
the automatic identification thereof . Thu n. the switch 136-fcfr 
stepped by a solenoid operated by vertical deflection signals orj 
£4w inir p =- s i rnal 3 rencrated by tho scanner after completing a 
hprizontal^ccannin^ svrecp^- and tho complete video nlf^al gener- 
ated by ca!4» ccannirr: ^gop^toc boon passed through fche, switch 
136 to a particular comparator iron -Ms. dotation 1^ refers *;o 
a tine delay relay in. tho output 133 ^* properly delaying the 
operation of the sol eno id , cw itching 1 nw itch 13* if the vertical 
cync deflection oontpo3 r sftr^al /employed tq j4ofloob the beam Pe*- 
^Cf horizontal sweep to^****> tho rotary switch 

to pass the video signal roueratod durinr; the next swoo^. 


ft 


3C\ 


L&ch of tho outputs 137 of tho rotary distribution switch 


136 expands to a respootive chain of circuits for digitizing and 
tho code signals representative of tho length of the 


otyect scanned with^rccordings provided oji a magnotic drum 151 

containing code - woordlngo of the dimensions of objects pre* 

— * ' A. * ^ 

santed to the conveyor 07 for identification, Tho recordings 

are in binary digital form aud^ arranged on tho draw 151 »uch that 

all those recordings which are rcpreocntativo of the dimensions 

of a particular object to bo identified will be reproduced siraul- 
banks of . OM& <Ur**su&cO ~bQ 

/|() tanoously byinagnetic pick-up heads 152 which^fee* respective 

comparators -ef- signals generated, by digitizing and r.cnoratlng 

bjlnary code ulrr .i a l s of * uich of t'no video clonals which arc repre-, 


sentatlvc of tho aet*ta4 lengths of Uiosc portions of the object 
scanned. lUxoh video signal generated during, a c i nglo - horizontal 


qcanning is passed through a particular output of switch 136 to 
logic circuitry 130 a *ij provided in i-iy /patent 3.081,^79 for opor - 
a ting on — ^-fche. video sif,i*al6 and generating respective .pulses -etb- 
tho co - points - in scr.mil ng -w4*e* * the Voan croocofr the leading edge 

of tho object and leavo c- tho ond of the object. hthe pulses are 

-to to A -tb 

q ^ applicd^fcocpectivoly 4xr start aiid stop a digital clock or gate 

the output of - an analog- to-uigital converter provided as part i 

of - a logic circuit ly) which generates on a plurality of outputs 

140 a binary digital codo - in paral l e l- which codosic representative 

A 

of the length of that dimension or band area of the object scanned 

during tho particular swoop of the beam. w hic h generates the vid^o 
' A A A 

signal so digitized, VIic parallol code on lines l^O Is -pacjod io 
a holding rolay bank \kV and held in relay storage therein to 
activate parallel outputs 142 thereof which extend to a codo 
matching rolay lH3.'i.he code uatehing relay is designed in accord- 


ance with tho teaching of ny application ser.no. ^2^,173 and 

^ A = ~- 6 

ipaterrt 3,081,379 ar.d generates a control signal on its output 1^5 
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St. 


when^ the- code V^^^J^f inputs 142 matches the code present 

on its inputs 144 -ftpew- the magnetic drum piok-upa. 

A. 

When the outputs 145 of the code matching relays 143 

are all simultaneously aotivated, a condition which indicates that 
£ ' £ll of the dimensions derived by scanning ;all elements of the 

side view of the object match or correspond to the signals record- 
ed on the drum which represent a similarly shaped object, a sig- 
nal is generated^ indicating such condition, by a logical AND circuit 

A- * 

146' having its plural inputs connected to said code matching . 
■relay outputs. Drum recording tracks provided along an end-reoord- 
ing area 151 1 of the drum 151 contain code signals representative 
of the objects to be identified. These signals are so located j 
tbat they may be respectively reproduced by a bank of pick-up ! 
heads 147 when their respective *bJoo£ dimome ^^^°P^. c l ^ ) tlnG j 
yJt codes are present at and. being reproduced by thejieads 152 w ^ichl 
are connected to the code matching relays^ A normally opon^w^^ 
148 in the outputs of heads 147 prevent^/ the passage of the codef 
generated by -eaiA heads to a parallol-to-serios converter 149. 


Switch 148 is closed by. the signal generated by AI D circultyjwhen; 

n .only " \ 

^ > all code matching relays are activated so thayjthe code represcn^ 

tative of the identified object is passed to converter 149, the j 

A^ Q output of which extends to -the- control circuitry 105' for 4toer£~ 

i'^) recording laser 100V, which is located^and operative in response 


to said code A to effect the* recording of the identifying or routing 


code on the object as described. The code generated on the output) 

multi-pole j 
of parallel-to-series converter 149 oj^jonitch 148 ray also bo 

applied to a recorder or computer for recording purposes or for 

generating further signals for controlling automatic operations 

t 

on or with respect to the object Identified. ^j^^p^P ! 

If objects carried through the system aro^ of ouch shapes thpt 
they may not easily bo identified by scanning one side thereof as 
described above, they may be automatically scanned from one or mlore 
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other directions ono or raoro timc3 as doocrlbod # for ojcamplo, frot ^ 
, .orerhonfl by moans of a second TV camera or flying spot soanner 
*such as ^having lts^ output^ connectod to olrouitry^ouoh as 
that provldod for camera or ocannor 130. The single d JJ^51 ^ 

contain signal recordings of d ]W?S^ nned frora /|' flft ** 0th0r 
directions and may rotate at^-sumoJ^hlKh -eo»s*a»* spoed, 
say IP to 100 tlmoa por second, to permit the rapid Identifica- 
tion of al^ objects oven if they are moving quite rapidly on the 
oonveyor past the scanning station. 

Individual photoelectric scanning colls may also bo 
utilized to effcot automatlo scanning, one for each level to 
bo Boannedjand each having Its output connected to sultablco 
dipltlzlng and codo matching circuitry of the typo dcecribod^ 
wherein raovement of the object along the convoyor is constant 
/ r and provides means for generating variations in the ccannin | 0(UiA ^ 
signals «hen the loading and tg^"* edc ° G of the °bJect S/1 «va«»Od- 
pass the photoelectric cells. Said var i ation og gating of -the-pho- 
photoelectrlo^-eeHr signals may bo d o lootod and applied to goner-i 
ate binary code signals indicative of the lengths of tho various; 
A ^SSHf tho objects scanned and applied to effect code catching 
ds doscrlbedjfor identifying *ie-oW^. The code 
erated by heac£ l'<7 nay / Hftl©o-ee»rt«ritH- coranands for purfor-M : 
programmod operotionG on tho objoot or work so ldor.tlf led when ; 
5^4* codes are either fed directly to a machine or machines to | 
'^>o w&S^hereby or after thoy are rocoxMcd on the object an<t 
^^read^a transducer located at one or r.oro noer^c. 

! 

A system of the type defined in Fif% 9 may be modified j 
to permit the automatic identification and/or coding of two or ; 
more objects of the came shapey*m4r which differ in certain inter- 

A 1 

nal characterticc,we.l£htor contents* Por example, a violent sens r 
ing transducer may bo disposed at tho scanning station and opera- 
tive to rcenerato a signal which is in ^^ lvc of th ° wcir:ht or ; 
contents of tbo object being C canned. Satd sicnal may be digitizr 
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and applied to a comparator along with the signals generated by 
scanning one or more wall of the object as described* When a 
match of all signals occurs, the object is identified and the 
resulting generated code signal) generated as described^ applied to 
5 ^ oode,rout£;or perform computations relative to the object* 

In yet another form of the system of Fig, 9 9 product contain^ 
ers of similar ehapo may be differentiated as to contents and 
identified by automatically scanning and digitizing the results 
of scanning a lable or printed illustration provided on a wall 
<J| ( of the object. Selective area scanning means as provided in 
my ^iSatenfcj 3,081,379 and parent application ser.no. 254,710 


y^^^Z^J — ~ — - — • 

may be utilized to scan and generate digital signals of indicia 
on a seleoted portion of a wall of^^he- object wherein ^caA4- signal 
are applied^ as in Fig. 9) to suitable comparator or code matching I 
£ means and compared with signals reproduced from a memory per se j 
or in combination with signals generated in scanning certain j 
dimensions of the obJectAfor providing identification by matching] 

all the codes generated with reproductions of recording derived 

4 * \ 

in scanning similarly shaped « and illustrated or lablcd objects. 


-pro vidin g thceb o ww umbudliiiu. ' iL - of IHb lJivonU o n^ JJaa- 
A j 
same scanner *or TV camera used to scan the dimensions of the wall 

of the objeot containing the indicia or lable may al30 be pro- 

graramed j^tr operated to scan -eaidr lables or indicia to generate 

8i ^ a j!J^!^ deBCri ^ e< ^ with recorde d* 

signals. It is also noted that a single flying spot scanner or 
A 

TV camera may be employed to properly scan an object from a pl;ir- 

t 

ality of directions by the provision of suitable mirrors and oth<|r 

optical components disposed at the ido of and above the conveyor 

at the scanning station. i 

In the hereinbefore described embodiments employing beam | 

scanning of objects on a conveyor, it in assumed that suitable 

means are provided upstream of the scanning station for properly 

alining all objects on the conveyor no that they may be properly 
seamed. ^ cUv>* : - 3 f * - 


